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Abstract: Nano-gold composite has unique physicochemical properties and is also a good biomaterial. This kind of 
composite with nano-effect and biological characteristics is easier to bind to biological molecules than ligand monomer, 
thus broadening its application in biological field. Their applications in biomedicine. 
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Introduction 
Nanogold has excellent electrical conductivity, optical effect and biocompatibility, so it has a broad application 
prospects in the biological field and nanomaterials
[1,2]
. Nanogold has a large specific surface area, so that it has high 
activity, easy oxidation, easy agglomeration
[3]
. If polymers have special chemical properties, gold nanocomposites are 
endowed with more properties, making them immense in biomedical fields such as drug release, photothermal therapy, 
disease diagnosis and treatment. Application potential. 
1. Preparation method 
Polymer shell and gold nanoparticles are the most popular nanomaterials. Researchers have devised different ways 
to graft polymers onto gold nanocrystals
[4]
. At present, the most commonly used methods are chemisorption and physi-
cal adsorption. The chemisorption method is to obtain polymer modified gold nanoparticles by reducing sul-
fur-containing polymers to form stable gold-sulfur bonds. The method of physical adsorption is to obtain gold nanopar-
ticles modified by polymer through intermolecular interaction. Chemisorption is very selective, and the electron clouds 
that form the chemical bonds are redistributed. As a result, it is more stable.At present, gold nanoparticles with stable 
core-shell structure are prepared by chemisorption. The polymer has the following advantages as stabilizer: it reduces 
the surface energy of gold nanoparticles and enhances its dispersity. 
By adjusting the structure of polymer, the solubility of gold nanoparticles can be easily adjusted, and the biocom-
patibility of gold nanoparticles can be improved
[6–8]
. 
1.1 In situ synthesis 
In-situ synthesis is a recently developed composite material 
The basic principle of the new method is that the polymer is directly modified to the surface of nano-gold by over-
strong gold sulfur bond during the formation of nanocrystalline gold
[9]
. Now, the polymers used for grafting contain 
sulfur groups, such as thiols, thioacids, sulfides, etc. Stable polymer-encapsulated gold nanoparticles can be obtained by 
reducing sulfur-containing groups by reductants, and there are many kinds of reductants that can be used. Among them, 
NaBH4 is a common reducing agent. Paino et al.
[10]
 reduction of Poly (2-) with Dithioester Bond by NaBH4 
[{(D- glucosamine-2-nitroxyl) carbonyl]-oxyethyl methyl (propylene) 
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The gold nanoparticles encapsulated by PHEMAGl were obtained by acid ester) (PHEMAGl), . Sometimes new 
reductants such as Adokoh and other
[11]
 Guang Min initiator Irgacure-2959 (IRGC) are used to reduce carboxydithio-
carbamate (DTC), with sulfur hydrogen bond to obtain DTC coated and stable gold nanoparticles. The reaction route is 
illustrated in figure 1. However, it is difficult to control the size, dispersity, size and dispersion of gold nanoparticles 
after grafting by in-situ synthesis, which makes their application limited. Sex. 
 
Figure 1; Schematic diagram of DTC modified gold nanoparticles 
1.2 Ligand replacement method 
Ligand replacement is usually divided into two steps. The first step, through citric acid,  
Monodisperse gold nanoparticles were synthesized by sodium reduction method or two-phase method, and stabi-
lized with sodium citrate. In the second step, polymer ligands with strong effect on gold were added, ligands were re-
placed with weak limonates or other stabilizers to form stable polymer modified gold nanoparticles. This method can 
control the size of nanocrystalline gold and has repeatability. It can solve the problem of in situ synthesis. Takara et 
al.
[16]
 AcMan-r (AcMan-r) was prepared by RAFT self-polymerization method. Aam), end group sulfur alcoholization, 
ligand replacement method to obtain stable gold nanocomposites. Pei et al.
[17]
 have prepared polymer PGAMA- 
PCL-SH, which contains hydrogen bonds with sulfur, to add gold nanoparticles prepared in advance. Functional gold 
nanoparticles. Iida et al.
[14]
 were prepared by ligand substitution with citric acid stabilized gold nanoparticles. The ter-
minal alkyl AHOEG modified nanogold particles with temperature sensitivity were prepared. And Tobias et al.
[18]
 pre-
pared trisulfur. The thermosensitive PNIPAM coated gold nanoparticles were obtained by substitution of carbonate 
modified PNIPAM, through ligand. The commonly used ligands have high activity and can interact strongly with the 
surface of gold nanoparticles. 
However, there are few studies on this grafting method at present. It is possible that the concentration of functional 
groups needed for grafting is relatively high, which is not easy to achieve for end-group polymers. 
1.3 Surface initiation polymerization 
Surface initiation polymerization method is also called "grafting from" method. 
The initiator was grafted onto the surface of gold nanoparticles by chemical methods such as in situ synthesis, and 
then the polymer modified gold nanoparticles were obtained by means of the active sites on the surface of gold nano-
particles. Jones et al.
[20]
 grafted N- isopropylacrylamide onto the surface of nanogold particles modified by initiator by 
direct polymerization. However, this method is difficult to control the molecular weight of polymer. Tarun et al.
[21]
 
adopt the same reaction mechanism to prepare poly (methyl methacrylate) coated gold nanoparticles. The difference is 
that they first prepared the gold nanoparticles coated with hydroxyl on the surface. The nanocrystalline gold in the base 
layer was then replaced by bromine instead of hydroxyl, and then the active radical polymerization was carried out. The 
advantage of this method is that it can be polymerized directly at room temperature, and the reaction route is shown in 
figure 2. 
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Figure 2; Schematic diagram of methyl methacrylate modified gold nanoparticles 
Dong et al.
[22]
 found that Au-S became unstable when the ambient temperature was above 60. In order to obtain 
more stable polymer-modified gold nanoparticles, they first modified small molecules with bromine on the surface of 
gold nanoparticles, then used crosslinking agents to form stable core-shell structure, and finally carried out atom trans-
fer freedom. Base polymerization. This method has the following advantages: the thickness of the polymer on the sur-
face of gold nanoparticles can be controlled by controlling the monomer concentration, temperature and reaction time; 
the structure of the polymer can be designed, and the thickness of the grafted gold nanoparticles can be more uniform. 
2. Application of nano gold complex in biomedicine 
At present, nanocrystalline gold complexes have been widely used in many fields of biomedicine, which is main-
ly based on their excellent targeting
[23]
. And compared with other specific recognition units, such as antibody, enzyme, 
nano-gold complex has good stability, and can adjust the structure and density of nano-gold surface polymer to adjust 
the targeting. Therefore, it can successfully reach the lesion site to achieve the diagnosis, repair and treatment of the 
diseased tissue effect
[24–26]
. Therefore, nano-gold complexes are widely used in biosensor, disease diagnosis, drug deliv-
ery and photothermal therapy. Aspects, etc. 
2.1 Drug delivery 
In the traditional way of administration, drugs are easily decomposed in the human body. 
And the concentration in the blood or tissue fluctuates, which not only does not have its due effect, but also has 
side effects. If the nanogold complex is used as a drug carrier, the problem can be solved well. When loaded with poly-
mer-modified nano-gold complexes, the excellent targeting properties enable the drug to reach the focal site quickly and 
accurately, to be stable in the human body, and to have lethal effects on bacteria or cancer cells. The curative effect of 
the drug was greatly improved. 
Labala et al.
[29]
 studied that imatinib mesylate (IM), loaded with nano-gold complex not only enhanced its ability 
to penetrate into the skin, but also retained 7.8 times as much as free IM in the skin. Because gold nanoparticles can be 
rapidly inhaled into B16F10 melanoma cells and can reduce the activity of B16F10 cells, and the drug molecules are 
not digested and absorbed in the transport process, the effect is more remarkable. Similarly, Livolsi et al.
[24]
 loaded the 
anticancer drug nutin-3 into gold nanorods The complex of gold nanorods and bovine serum protein (BSA) was pre-
pared by killing osteosarcoma cancer cells
[30]
 selectively, and then loaded with rifampicin (AuNRs@RF), which could 
enter normal cells and effectively inhibit the growth of pulmonary tuberculosis cells. 
2.2 Photothermal therapy 
Nano gold material has independent and adjustable plasma resonance absorption. Peak
[31]
, when irradiated by a la-
ser with the same absorption wavelength as LSPR, a plasma resonance occurs. This energy is absorbed by gold nano-
particles and converted into thermal energy, which can be released into the environment. Furthermore, gold nanocom-
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posite has good biocompatibility and non-toxic side effects, so gold nanomaterials can be used. It acts as a good photo-
thermal therapy medium
[32,33]
. Manivasagan et al.
[34]
 prepared gold nanorods modified by fucoidan sulfate, which can be 
used for photothermal therapy in vivo and can kill tumor cells quickly. Liu et al.
[35]
 prepared gold nanorods modified by 
Thiol-polyethylene glycol copolymers, and irradiated by near-infrared laser, the tumor cells could be completely killed. 
After 40 days, the tumor cells were still dead and the normal cells were regenerated. 
Although photothermal therapy is effective, it can not kill all cancer cells by itself. This may be due to the uneven 
distribution of heat energy in tumor cells, or the excessive heat dissipation in blood-rich areas. Therefore, combined 
chemotherapy and photothermal therapy have been designed and proved to be effective. Paclitaxel gold nanorods were 
prepared by Peralta et al.
[36]
. 
Human serum albumin nanoparticle composite system was divided into three groups. 
The first group, irradiated by near infrared light, had a cell death rate of 94%; the second group, irradiated by no 
light, had a cell death rate of 82%; the third group, treated only with anticancer drugs, had a cell death rate of 77%. The 
combination of chemotherapy and photothermal therapy can achieve better curative effect and has a great application 
prospect. After treatment in different ways, the survival rate of cancer cells is shown in Figure 3. 
 
Figure 3; Breast cancer cell survival diagram 
2.3 Diagnosis and treatment of diseases 
With the development of nanotechnology, the application of nano gold composite materials 
It has also become very extensive. Gold nanocomposites can be used as drug carriers or photosensitizers, or as di-
agnostic agents or direct treatment of diseases by their own properties. 
Zheng et al.
[37]
 Mixed the citric acid ligand modified gold nanoparticles with serum. The gold nanoparticles ad-
sorbed various proteins in the blood and formed the core-shell structure of gold nanoparticles. The study found an in-
crease in the number of human immune eggs in the gold nanocomposite shell in prostate cancer patients compared with 
normal humans. The finding could be used to detect early prostate cancer with a 95% specificity and 50% sensitivity. 
Lin et al.
[38]
 prepared the gold nanoparticles modified by poly-beta-amino ester and a valent gold complex. The experi-
ment with breast cancer cell MCF-7 showed that the complex could induce autophagy of MCF-7 cells and kill cancer 
cells. Tengdelius et al.
[39]
 prepared gold nanoparticles coated with fucoidan sulfate and found that it had selective killing 
effect on colon cancer cells (HCT116) and was nontoxic to normal cells. 
3. Conclusion 
Polymer-modified multifunctional gold nanoparticles with controllable particle size can be synthesized by different 
chemical methods. These ligand-modified gold nanoparticles have stable core-shell structure. This kind of composite 
gold nanoparticles has the properties of targeting, stability, photoelectricity and easy to combine with various polymers, 
which makes the composite gold nanoparticles have potential applications in biomedicine. At present, the application of 
nano-gold composite is only in the research stage, so looking for more surface modifiers to reduce the cost of nano-gold 
surface modification to achieve its application in the field of biomedicine will be the future research hotspot. 
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